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1 (a) The apparatus shown in Fig.1.1 can be used to measure the rate of production of
oxygen by a photosynthesising aquatic plant.
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Fig. 1.1

This apparatus was used to investigate the relationship between carbon dioxide
concentration and the rate of photosynthesis.

The concentration of hydrogen carbonate ions in a solution is directly proportional to
the concentration of carbon dioxide available to aquatic plants.

(@) (i) State the aim of the investigation as a hypothesis.

______________________ (1]

(ii) Identify the independent and dependent variables in this investigation.
independent variable
dependent variable 2]

(b) Describe how the independent variable might be varied and the dependent variable
measured.
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(c) List four key variables. For each explain how it might be controlled.

3

For
Examiner's

Use
[3]
(d) Suggest why using boiled and cooled pond water to make the test solutions might

improve the reliability of the results.
(1]
(e) State one piece of information required to assess the risks of your method.
(1]
[Total: 14]
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2 Rice is often grown with its roots submerged in water. Barley is a crop that is quickly killed
by such conditions. Respiration rate of root cells can be measured as rate of production of
carbon dioxide.

In an investigation into the rate of respiration in rice and barley root cells, the data shown in
Table 2.1 were obtained.
Table 2.1
rate of production of carbon dioxide /mmol g
rice root cells | rice root cells | barley root cells | barley root cells
with oxygen | without oxygen with oxygen without oxygen
raw data 4.2 5.6 11.1 3.3
4.7 5.7 9.3 3.3
4.1 5.2 12.3 29
5.1 54 11.6 4.1
5.2 6.7 11.7 2.8
3.9 5.1 12.4 3.5
4.3 5.8 11.5 3.6
4.1 5.5 11.4 3.3
mean 4.5 5.6 114 3.4
standard deviation 0.49 0.49 0.96 0.41
standard error 0.17 0.18 0.34
(@) (i) Use the formula below to calculate the standard error for barley root cells without
oxygen. Write your answer in Table 2.1.
s Key
Sm = Jn Sy standard error
s standard deviation
n sample number
(1]
(ii) State what the standard deviations and standard error tell you about the reliability
of the results of this investigation.
...................... (2]
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(iii) Use the grid to plot a bar chart of the mean results for this investigation, including

5

For
confidence limit error bars. Examiner's

Use
[4]
(b) Explain the difference in the rates of respiration in the sets of seeds used in this

investigation.
[3]
[Total: 10]
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3 A solution of hormone Y, thought to be a growth hormone, was made by dissolving a known
mass of hormone Y in 10 cm? of distilled water. This was added to samples from a culture
of animal calls containing 3 000 000 cells per mm?®

25 mm?® of the hormone Y solution was added to a sample to create an experimental culture
of animal cells.

25 mm?® of distilled water was added to a sample to create a control culture of animal cells
After three days the number of cells per mm? of culture was measured.

Table 3.1 shows the results of this investigation.

Table 3.1

sample number 1 | 2] 3] 4] 5] 6| 7] 8] 9 | 10 | mean

millions of cells per mm® of culture

experimentalcell | 75 | 81 | 76 |62 | 75|78 |89 65|79 |73 7.5
culture treatment

control cell 56 | 75 |82 | 67 | 35| 65|59 |37 |58]| 84 6.2
culture treatment

(a) A student correctly calculated the percentage increase in each culture as follows:

experimental, (7.5-3) .45 _ 4519
N 7 = (o]

control, @MOO =106%

Calculate the percentage increase of the experimental culture over the control culture.
Show your working in the space below.

(2]
(b) State the extent to which the results support the hypothesis:

The hormone promotes growth in cell cultures.

[Total: 8]
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